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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a MR head with little variation in 
output by providing a magnetresistive element between 2-layered magnetic 
shields and making the recess width of the tip part of the magnetic shield 
smaller than the height of the recess. 

SOLUTION: Height (b) of a recessed part of a magnetic shield A is made 
larger than the with (a) of the recessed parL In this way. the stress in the 
direction of the width at the tip part of the magnetic shield A is relieved, 
and a tensile stress is added in the direction of the height, and a main 
magnetic domain and a closure magnetic domain are finely formed in the 
whole magnetic shield. Such a magnetic domain structure becomes a 
magnetization process of a rotary magnetization main body, and it can 
easily return to its original magnetic domain structure when an impressed 
current is switched off. 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

I.Thls document has been translated by computer. So the translation may not reflect the original precisely. 
2j¥=¥** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic head which has the magneto-resistive effect component prepared between two-layer magnetic shielding, 
and is characterized by the width of face of the recess of this magnetic-shielding point being smaller than the height of this 
recess. 

[Claim 2] The magnetic head which has the magneto-resistive effect component prepared between two-layer magnetic shielding, 
and is characterized by the width of face of the point of this magnetic shielding being smaller than the height of this magnetic 
shielding. 

[Claim 3] Said magnetic shielding is the magnetic head according to claim 2 characterized by width of face increasing gradually 
toward the inside [ point ]. 



[Translation done.] 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this transiation. 

1 This document has been translated by computer. So the translation may not reflect the originat precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . ..... . . ' i K , \ . 

[Reld of the Invention] This invention relates to the magnetoresistive head used for a magnetic disk drive. } . . 

[0002] . . 

[Description of the Prior Art] As opposed to a small disk, MR head using the magneto-resistive effect (MR) component prepared 
between two-layer magnetic shielding as the reproducing head, MR / inductive compound-die magnetic head using the 
electromagnetic-induction mold magnetic head for which an output does not depend on the peripheral speed of a disk as-a ; - , • 
recording head (record playback discrete-type magnetic head) It is used abundantly. . . ? : . 

[0003] In this compound-die magnetic head, the magnetic flux generated by passing a current in a coil is led to a magnetic core, ^ 
magnetic iRux leaks outside about the gap of a magnetic core, and the recording head is recording the signal on the record . 
medium. Moreover, the magneto-resistive effect component for playback is a head using the phenomenon in which the electric; .« . 
resistance changes with external magnetic fields. 

[0004] Next the structure of the magnetic head of general MR / inductive compound die is shown in drawing 6 . Drawing 6 (A), - 
and (B) It is the explanatory view of the conventional example of the magnetic head of MR / inductive compound die. , . . . 
[0005] Drawin g 6 (A) Sectional view Drawing 6 (B) It is a top view, drawing — setting — 1 — magnetic-reluctance (MR) 
component 2 — lower magnetic shielding 3 — up magnetic shielding (lower magnetic pple) Above figure magnetic pole for writing 
in 4 5 — a lighting coil, 101. and 102 — terminal of a magneto-resistive effect component (electrode) 501 and 502 It is the 
terminal of a lighting coil. 
[0006] 

[Problem(s) to be Solved by the Invention] It is general. An MR head is a record medium, (disk) In order to improve track ' % 
recording density, magnetic shielding is prepared in.the both sides of MR component. In MR / inductive compound-die magnetic . 
head, the so-called yaw angle loss arises according to the range difference of MR component section of the reproducing head, 
and the gap section of a recording head. For this reason, as shown in the typical sectional view of drawing 2 , the head of the . 
structure which served as one side of magnetic shielding and the. magnetic pple^ of a recording head is. considered. 
[0007] as mentioned above Since an MR head is a head only for playbacks When usually using for a magnetic disk drive, it is • 
necessary to consider as the magnetic head of MR / inductive compound die combining the inductive head for record. Since one 
inductive head was performing record and playback before adopting an MR head, the difference of a location was not producedr. * 
with a recording track and a regenerative track However, MR component section reproduced with the head of a compound. die, ■: 
Range difference will be produced between the record gap. sections which record. A location gap arises between the truck . : 
recorded ifor this range difference, and the truck reproduced. Output fluctuation arises by the loss called a yaw angle loss. . 
[0008] Usual, Magnetostriction arises in a magnetic material. The positlye/negatiye (magnetostriction constant **lambda) 'of.- , r 
magnetostriction can be controlled to some extent to the generate time of .a.magnetic film. It sets, to drawing^2 and is .magnetic- . 
shielding A. It usually goes at a tip:from a shielding posterior part, and is tensile stress.. (sigma>0). And it is generated.^ that:it.T... 
may become negative magnetostriction (lambda< 0). At this time, an easy axis becomes parallel to a slider side (magnetic sensing,^ 
side), and produces an anisotropy. , > " • , ^ -f. . i. * . • •• .• j-jn., ' 

[0009] because — if the angle which spontaneous magnetization and tension sigma make is set to theta — the energy E of an 
elastic magnetic anisotropy — a degree type — it can express — (*+****: "bottom of physics [ of a ferromagnetic ] * pi 40 
reference) E=- (3/2) lambdasigma cos 2theta — being set to E= 0 which is here and is in the most stable condition — .theta=pi/2 
That is, it is because spontaneous magnetization, sigma. and the angle to make become 90 degrees. . to;;:^ ^5. : 

[0010] If a shielding point is large, it will be easy to generate stress crosswise (direction parallel to a slider side) here from the 
size effect The point with wide width of face stops being able to give an anisotropy in the direction which the force will be 
distributed and was meant easily compared with the small time of width of face, consequently an anisotropy becomes weak 
toward a point 

[0011] When an anisotropy is strong, the main magnetic domain occupies a big area and the (magnetic domain of drawing 1 and 
six long and slender square shapes of 3, 4, and 5) of a closure domain (magnetic domain of three square shapes which are the 
magnetic domains which flow back magnetic flux so that magnetostatic energy may be kept low within shielding, and magnetic 
flux may run against a frx>nt fece and may not make a magnetic pole, and adjoin the periphery of drawing 1 and magnetic shielding 
of 3, 4. and 5) is small. At this time, the anisotropy has arisen strongly in the longitudinal direction of the main magnetic domain, 
and the easy shaft of magnetization is in the longitudinal direction of the main magnetic domain. 

[0012] If an anisotropy becomes weak, since the difference of an easy shaft and a difficult shaft will be lost, the rate of the area 
which a closure domain occupies increases. If the area of a closure domain becomes large, it will become the magnetization 
process of a domain-wall-displacement subject mold, and it will become it is bad and unstable outputting the repeatability of 

magnetic-domain structure. 

[0013] That is, at the configuration of the conventional magnetic shielding, it is drawing 5 (A). Since the width efface of a 
shielding point is wide, only in a point the direction of tensile stress tends to become a slider side and parallel, and a magnetic 
anisotropy becomes weaker toward a point so that it may be shown. 

[0014] the rate of the area which the closure domain to the whole surface product of magnetic-shielding A will occupy rf the 
magnetic anisotropy in a point becomes weak — increasing — (B) of drawing 5 Or (0) magnetic-domain structure [ like ] — 
taking — being easy — drawing 5 (0) **** — the vertical crack magnetic domain wall is produced at right angles to a slider side. 
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publications which width of face is increasing B^^^^'ly "^IVres^^ of magnetic-shielding A larger than tfid;; 

[0017] As shown in d^gJ- • when th« A is opened viidfe; and 

width efface a of the recess section the "'^^J^^ a beautiful closure domain are formed with 

tensile stress is added in the height -h^J^I^Tnjjjb^^ ^ubje^'s mkgnetizati^- 

the whole magnetic shielding. Such magnetic-domain ' strtcture in the oriiiHal magnetic-domain stricture; 

domain and closure domain can be formed. i ^ +;r«« Af hlavhack. and oiitbut 'fluctuation of an MR head 

[0019] Thereforejt is hard to produce magnetic charge harmful at the time of playback 

can be suppressed. 

Kdiment of the Invention] To a degree The magnetic head of this inventior. is explain^ using a Fig. (A) and (P) ft 

is the explanatory view of the gestalt 1 , . . . magnetic-domain structure model of magnistio-shieiaink A. 

SS^a'S ^SSl p"e is mlde ^ ^ a double purpose) The up magnetic pCe f^ wr*ng », 4 and 5 an, the B^: 
coils for writing. .... . . ^ ki:c^ -i^iro. rMress structure of ilhistraftion; recess lie^glit b* 

fluctuation of an MR head. ^ . , j ^Att^*^ <£h»o^s which set and occupy a big area is the main 

[0023] D^inal (B) The n«gnetlc domain of six ^^'Jf:,f^^'^^ adiointhe 

magnetic domain, and the rate of the occupancy t!^.*^^^tr^J^S^>f^s^^^ in the longitudinal direction 
pen^hen. of magnetic shielding at a closure ^2*!^ ™ J^^^i^t Tl^^^^^ Sbc dornam. 

of the main magnetic domain, the easy ^ ofr_ma9^^b«^m^fe*W^^ 
[0024] Drawing* (A) and (B) ft is the explarmtttry 

Drawing 4 (B) ft is the magnetic^domain ^""^■^"^jlrS!^^ A (a 

E «f the invention] According to this invention An MR head witi, littie output fluctuation at th. time of playb^ck^i^ob^ine^ 



[Translation done.] , . r"; - . • • ' • ' '.' ''^"^'^'[J^ '^/^:^^ 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.3MoMt shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The principle explanatory view of this invention 

[Drawing 2] The sectional view of the head of this invention 

[Drawing 3] The explanatory view of the gestalt 1 of operation of this invention 

[Drawing 4] The explanatory view of the gestait 2 of operation of this invention 

[Drawing 5] The explanatory view of the conventional example 

[Drawing 6] The structure explanatory view of the conventional example 

[Description of Notations] 

1 Magneto-resistive Effect (MR) Component 

2 Magnetic-Shielding B 

3 Magnetic-Shielding A (Lower Magnetic Pole) 

4 Up Magnetic Pole 

5 Lighting Coil 



[Translation done.] 
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* NOTICES * 

jro and NCIPI are not responsible for any 
danages caused by the use of this translation. 

IThis document has been translated by connputer So the translation may not reflect the original precisely. 

2.:iaMo|( shows the word which can not be translated. ; 

3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 4] 




(B) 




rPrawing 5] 



CO 




[Drawing 6] 
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[Translation done.] 
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